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SECTION I

CHRONOLOGY

12 JUL 1956 ... Detachment "CY activated

12 JUL 1956 ... First group Det "C!" personnel arrive

8 AUG 1956 ... assumed command

10 AUG 1956 ... First U-2 assigned to Detachment "C"

14 AUG 1956 ... First hour flown in U-2 by Detachment "C" personrel

24 OCT 1956 ... Completion of required flying training by contract pilots

26 OCT 1956 ... Completion of Unit Simulated Combat Mission %

19 FEB 1957 ... Advance party departed for overseas station ( Atsugi Naval

Air Station, Japan)
21 FEB 1957 ... 1,000th hour flown by Detachment "C" personnel -

8 MAR 1957 ... Flying activity ceased atl | Unit

prepared for deployment to "Far fast™ station. Departure

scheduled for period 15-19 March 1957.

# Final report combat readiness of Detachment "C" Project "Aguatone!
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29 October 1956 (Top Secret). Two copies furnished Project Headcuarters.

—— " 25X1

e

faraees

Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2

<1



Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2

Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2




Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2

Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2




FOREWARD

1. This summary covers the operational activity of Detachment "C®
during the period 14 August 1956 to 8 March 1957.

2. During this period Detachment "C" personnel completed the
established training program leading to Unit Readiness under the
supervision of the 4O70th Support Wing (SAC); sucessfully completed a
Headquarters directed Unit Simulated Combat mission and advanced into
the field of operational training and testing while awaiting overseas

deployment.

3. Operational training was divided into four categories:

Ae
b.
Ce

d.

Detachment directed missions
Project Headquarters directed missions
Test projects in support of contractor furnished equipment

Normal Maintenance test flights

ke The information presented herein is furnished for Project
Headquarters information and possible future utilization by interested
U.S. Government agency historians.
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OPERATIONAL SUMMARY

OPERATIONS DIRECTORATE

AIR WEATHER RECONNAISSANCE SQGUADRON PROVISICONAL (III)

PEZRICD

14 AUGUST 1956 TO 8 MARCH 1957
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SECTION III

FLYING EFFECTIVENESS

1, In October 1956 Detachment "C", having completed all required
training, began scheduling all unit missions. This function had been
performed by the 4070th Support Wing (SAC) while Detachment "C" was in
its training phase.

2. The attached graphs portray the effectiveness of the Detachment
during the period October 1956 to March 1957. (4ppendix C)

3. The daily average aircraft possessed during this period was 3.2
aircraft which represented 64% of authorized aircraft.

Le A recapitulation of the monthly activity graphs indicates:
a. 970:40 hours scheduled
be 844255 hours flown
c. 87% effectiveness of hours flown as to hours scheduled
d. 207 sorties scheduled
e, 175 sorties flown
f. 84.5% effective sorties scheduled vs flown
5. Prior to the Detachment's establishment of monthly flying time
utilization records and statistics the Detachment flew a total of 101:20

hours,

- 6. The total flying time of this Detachment at present is 1,072 hours,
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TOTAL U=2 FLYING EXFERIENCE CF ASSICN.D PaRSONNLAL

25X1
CONTRACT PILOTS

25X1 STAFF PuRSCENEL

TOTALS

PILOTS
STAFF

TOTAL DAY MIGHT HOOD INDGS! GCA'S
135:40 51:25 16:10 68:05 65 19
122:35 25:45  10:50 86:00 5l 21,
130:40 53:15 16:05 61:20 179 30
105:05 84:50 11:20 8:55 53 17
143:45 117:35 18:10 8:00 84 17
132:05 112:05 14:25 5:35 54 21
126:25 99:25 14:00 13:00 58 12
148:20 95:35 23:15 29:30 75 17
1,044:35 639:55 124:15 280:25 522 157
19:35 17:30 1:00 1:05 22 10
6:25 5:55 0:00 0:30 12 2
1:25 1:25 0:00 0:00 6 0
27:25 24,350 1:00 1:35 LG 12
1044.:35 639:55 124:15 280:25 522 157
27:25 24,:50 1:00 1:35 L0 12
1072:00 664:55 125:15 282:00 562 169
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RitSUME OF UNIT PROFICIwulCY

Average experience of contract pilots:
a. 130:54 total flying hours (U-2)

b. 79:55 hours “pay"

c. 15:30 hours "Night"

de 35:01 hours "Hood!

e. 65,2 landings

f. 19.4 GCA's

Unit navigation and photo performance:

a. Day celestial observations - 359
b. Night celestial observations - 59
ce Circular error average (day) -~ 11.3 nautical miles
d. Circular error average (night) - 7.8 nautical miles
e. Number of film scored target runs -~ 243
f. Average flight line deviation over target - 1.24 nautical miles

wuality of tracker film examined for scoring:

a. Good - 49
b, Fair - 5
c. Poor - 8

d., Malfunction 17
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100 PROJECTED
__ ACTUAL
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40
30:10
28:30 /
20 72
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0 7
"NOVEMBER 1 ~ 8 NOV 13 - 16 NOV 19 - 20 NOV 26 - 30
HOURS SCHEDULED — 102:15 SORTIES SCHEDULED -~ 29
HOURS FLOWN - 97:50 .\ SORTIES FLOWN - 22
PERCENTAGE - 95,2% PERCENTAGE - 75.8%
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HOURS SCHEDULED — 121:15 SORTIES SCHEDULED — 28
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PERCENTAGE — 834 PERCENTAGE - 85.7%
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JANUARY 8 - 11
Aircraft 3531%, 358, 360

BOURS SCHEDULED — 205: 50
HOURS FLOWN —~ 159:50
PERCENTAGE - T7.5%

SORTIES SCHEDULED - 42
SORTIES FLCWN - 35

PERCEKTAGE - 83.3%
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JAN 14 - 18

Aircraft 358 and 360

HOURS SCH&DULED - 156:20
HOURS FLOWN L 129:10
PERCENTAGH - 82.,6%
SORTIES SCHEDULED = 32
SORTIES FLOWN - 27
PERCEN TAGE - 84.3%

JAN 22 = 25
#* Flight test aircraft, manned by flight test

JAN 29 - 31

CI'EW,

Headauarters scheduled and cancelled three (3)
missions totaling 21 hours. Eliminating acft.

358 and the missions cancelled by headquarters
reflects the efficiency of Det "C" as follows:
HOURS SCHEDULED - 135:2C SCRTIES SCHEDULED - 29
HOURS FLOWN - 129:10 SCRTIES FLOWN - 27

= Bd7

PXRCENTAGE - 95,5% PERCENTAGE
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PROJECTED
~—— — — ACTUAL

FEBRUARY 1 -.8
Aircraft 343, 351%,

358, 360

HOURS SCHEDULED - 239:20

HOURS FLOWN - 217:00
PERCENTAGE ~ 90.8%
SORTIES SCHEDULED- 44
SO4TIES FLOWN - 39
PERCANTAGE —- 88,62

FEB 12 - 15

FEB 19 = 22

HCURS SCHEDULED ~
HOURS FLOWN

- FEB 26 — 28
Aircraft 343, 358, 360 (DEt ncn aircraft)
197:20 -
~ 196:00
- 99nll7’

PERCENTAGE

SORTIES SCHEDULED-~ 23
2

SORTIES FLOWN

PIRCENTAGE

- 97.2%

3% Flicht Test Aircraft, manned by flicht test crew,
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MARCH 1 - 7 -
On March 7th, flying activities were ceasedl |in orcer that Detachment "C" 25X
could prepare for deployment overseas. Detachy "CW_accomplished the following in five days of
flying during the month of Harch while located \E
HOURS SCHELULED - 20:30 SORTIES SCHED'LED = 7
HOURS FLOWN - 20:05 SOATILS FLOWN - 7
25X1
Percentage - 98,72 Percentage - 100%
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SECTION VI

DiTACEMENT "C" CELASTIAL NAVIGATIONAL SUMMARY

Since the first of the year, navigation by celestial means has
received increasec emphasis and study. New celestial navigation
techniques and procedures have been developed and tested. Indivicual
and unit celestial naviration reliabilities have been closely monitored
and evaluated. The results and conclusions formed from these programs
confirm that celestial navigation accorplished from the U-2 aircraft is

an acceptably accurate and useful corallary to other available means of
air navigation.

The objectives of the aforementioned program were threefold:

1. To cefinitely establish the reliability and average error of
celestial observations taken from the U-2 aircraft by unit drivers.

2. To devise new technicues whereby these celestial observations
could be placed to practical usage in navigating the U-2 aircraft.

3. To develop and maintain the confidence of unit drivers in
celestial navigation as a reliable and proven navigational technique,

The third objective, that of building the driver's confidence in
celestial navigation, was attacked first. It is noteworthy to point out
that previous to their present assignment, less than one half of the

drivers had had any previous celestial navigation experience. Those with
previous experience were limited to a basic background of celestial theory
and some airborne observation using a hand-held sextant. Their celestial

training phase was limited to a refresher course on basic
theory, the mechanics ol the U=-2 sextant configuration, and to scheduled
airborne observations, normally accomplished at 15-2C minute intervals.
These observations served the purpose of training the driver in sextant
technicue, but were not directly and specifically applied to the naviga-
tion problem. The tendency among the drivers was to look upon these

observations as something to be accomnlished but of 1little practical value.

The driver's route charts had been annotated with precomputed infor-
mation against which he would compare his observation to determine obser-

vation error, rather than navigation error. The presupposed, natural

tendency was to consciously or unconsciously favor the precomputed infor-

mation when making a celestial observation. As a result, the drivers
reached a state of mind whereby they guestioned the reliability of their
own observations.

;L
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To overcome this first mental obstacle, each unit driver was scheduled
to accomplish celestial observetions without the berefit of pre—~computed
information on their charts. A rough aporoximation of the celestial
body's altitude and azimuth were briefed whereby the body could be located
within the field of sextant view. The drivers were instructed to make
celestial sightings at predetermined times and to record their observa-
tion readings. For each sighting, a computed altituce was determined by
reconstructing the flown route from film plot. A comparison of the
comruted altitude and the observec altitucde revealed the observation error.
4t the conclusion of these tests, the average error in day celestial ob-
servations for the Detachment was almost identical tot he previous average
error. These results refounded the driver's confidence in himself to make
acceptably accurate observations.

To place these observations to a practical navigation application
was the follow-up celestial program. This was a requirement for the staff
as well as for the drivers to realize. To a greater degree than with
Detschment "AM and "B", this Detachuent will be operating in an area which
compouncs the navigetion problem. Aeronautical charts are often inaccurate
and incorplete. TPhysical and ran-mace features are often less prominent
and unidentifiable. weather anc wind forecasts are less accurate and
scmetimes grossly in error, The problem rosed by these inadegquacies is not
one of Lhe driver beccming lost, but rather one of not fincing the briefed
target. The need for any navigational aid to supplement basic dead=-
reckoning and pilotage map reading 1s apparent.

Tnasmuch as the unit mission is depencent at this time on sunlight,
only the aprlication of day celestial lires of rvosition was investigated.
This restricted the celestial aprlication to single lines of rosition or
most vprobable positions. Only speec lires or course lines of position
were consicered useiful, ard then only if they werc within a ten (10)
cegree spread eilher side of abeam or fore an¢ aft of the aircraft heading.

on the reliability of flying extended distances using celestial observation
for navigaling the U-2 aircraft. bach sortie had a planned celestial
course line leg and a celestial speed line leg to accomplish. The average
length of these legs was 832 nautical miles., These missions were planned
over generally poor weather areas with the purpeze in rwind of further re-
assurance to the driver that if need be extended navigation is possible
through celestial means, ahere vossible, destinations were selected on the
fringe of a clear weather area to perrit film plotting of the aircraft
rosition, where clecar weatber did not exict at destinations, a radio fix
was accomrlished to determine error in the aircraft rosition.

#ight sorties were planned for the specific purpose of gathering data

25X1

i S } ; !; ;,i B //c; 4?25

C
Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2




Approved Eor Release 2002/09/03 : CIA-RDP33-02415A000100140002-2

The drivers were briefed to cepart from & rre~determined position
and to maintain flight plan headings and indicated air speeds until
reaching the precomputed rosition to begin their celestial observations.
A series of five (5) sun shots were precomruted for each leg. The first
and second shots were taken at a point approximately one hour's distance
prior to destination. These first Lwo shots were intended primarily to
afford the driver the oprertunity to smooth out his sextant technigue
and secondly to get an initial approximation of aircraft rosition.

The final three (3) sun shots were precomputed at five (5) mirute
intervals beginning at a flight plan position approxirately one half
nour from destination. Jach of the three observed altitudes was compared

individually to the computed altitude for the same time and the difference
or intercept distance determired, The three intercept distances were then

acded algebraically and divicded by three to compute the averare intercept
distance for the mid time observation. A course or ETA correction,
dependent. upon whether a course or speed line leg was being flown, was

then computed and applied. The results of these eight sorties are reflected

in Aprendix "£" (Celestial Mavigation Froficiency, Course and speed line
legs)
[ .
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25X1 CZLESTIAL BAVIGATION FACFYCTORCY (COUASE AND SPEED LINE LEGS)
i | pate | ATicrark %{%p%\lﬁ) COURSE LINE LEG BPUZD TTVE IEG 77T TTAL OBSERVATION
DHIVER FLOWN MR NUMBzo T LTI e . Ity 1 N
(195«7) NUMBAR J?Ngfi “L‘:é?cﬁ}‘ Lul Gl | e Lo ”\SHBLTQ CEA CEP
s (119) (i () (1)
1 7 FEB | 360 C~53 1120 | 00 825 1 Early 9 8.4 6.0
2 19FEB | 343 c-71 1275 03L | 1000 0 10 7.2 ka5
3 21FEB | 360 c~76 1015 104R | 725 Y 10 [13.3 10,0
2 2IFEB | 3,3 =77 | 1015 158 | 725 2 Barlyl 10 7.2 6.0
5 22FEB | 9.3 c-79 A35 01LL | 485 1 Late 9 745 6.5
I3 22FEB | 358 C-80 835 13L 485 1 Late 10 12.5 11.5
1
7 27FEB | 360 c-g2 | 1015 O5zR | 725 % Barly 12 6.0 5.5
L5 033L
8 27FEB 343 c-83 1015 6L 725 2 late 9 7.0 L0
AVERAGES 952 boly 712 3/iMin 79 8.6 647
SHOTS
; N

() (IN) ()
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SeCTICK VII

HIGH ALTITUDZ WINDS

This is a study of winds encountered at altitudes between 65,000
and 70,000 feet. These missions represent the first organized attempt
to fly the winds as forecast, to actually check the accuracy of the
forecast, and to establish criteria for an acceptable forecast. This
analysis is ore of the wind forecast capebility and the wind observation
capability of the pilots and aircraft. The wind field as shown by the
rawinsonde observations for the applicable time is used as the standard
to judge both the aircraft observed wind and the forecast wind.

A general analysis of all flights made from 1 January 1957 through
28 February 1957, shows that the average flight time for 28 missions
was six hours and 58 minutes with a 4.4 minute departure from flight
planned elapsed time for the mission. These missions averaged 17 legs
of about 175 miles each, and were flowr at altitudes averaging 66,200
feet mean sea level, Since averages seldori show the picture for the
individual flight leg a more detailed analysis of ten missions is made
showing the comparison between forecast winds, aircraft observed winds
and rawinsonde winds. Included in trese ten missions are only the
missions where adecuate tracker film was available for evaluation of
aircraft winds or where the mission was flown according to the flight
planned heading and airspeed. This latter procedure was followed on
all wind forecast checking missions. These ten missions tend to show
more than a proportionale share of the cases where unforecast winds
were encountered. In some cases these wind checking flights were flown
over clouds for 800 to 100C miles with a radio fix or actual tracker
film at the beginning and end of the leg to allow accurate checking of
the aircraft wind. The unknown cuentities in this system are the air-
craft instruments, compass and airspeed indicater, and any variations
in these two instruments induced by the human error. In most cases the
aircraft winds correspond very closely bto the observed rawinsonde wind
field and confidence in these aircraft winds is high. There are a few
exceptions to this conficence and it is vossible that other variables
such as radio ccrpass errcrs, strong temperature gradients, altituce
varigtions of 5,00C fect or more during the mission, or the time change
in the wind field, may account for the deviations.

In order to keep this analysis as objective as possible, the 7C,000
foot winds were plotted on the 50 millibar chart for the synoptic times
of 1500Z and 03007 for each mission. These times were usually at the 25X1
beginning and at the end of the flight.
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After the streamline pattern was drawn, the winds observed by the air-
craft were plotted using broken shafts on the wind flags. The chart

which showed tiie best fit between the aircraft winds and the rawin wind
field was used. The forecast winds were then plotted on the charts in

red. This biases the whole wind picture in favor of the aircraft winds,
but it is felt that this is a reasonable procedure under the circumstances.
Figures one through ten show how the forecast and aircraft observed winds
agree with the actual rawin observed wind field. The chart used for

these overlays is the U.S. WRC 4=4I.

A detailed analysis of each of the attached ten figures is necesuary
to evaluate the varying performances, both of aircraft observations and
forecast winds.

Figure 1 shows that the forecast winds for this flight, with few
exceptions, were in poor agreement with the aircraft observed winds.
In some cases the forecast winds verified with a higher degree of accuracy
than the aircraft observed winds. The aircraft observed wind from Great
Falls to Larson of 105 knots from 350 degrees deviates greatly Ffor the
forecast wind and from the actual wind of near 50 knots from 320 cegrees,
This wind is also inconsistent with the aircraft wind for the leg from
Butte to Great Falls. This inconsistency leads one to suspect the
validity of the aircraft winds in this area. The wind from Fortland to
San Francisco is in excellent agreement with the rawin windé field an
reqguires the acceptance of proper instrument operation on the aircraft.

In Figure 2 all of the winds agree well with the exception of the
forecast wind speed for the leg from: Spokane to Bismark., In this case
the forecast wind of thirty knots less than that actually observed by
the aircraft would cause a serious error in estimated time of arrival
at a target. The aircraft winds for tris figure were taken fror two
missions flown by aircraft less than 15 minutes apart, and agree with
the rawin wind field,

The forecast wind for the leg frow Blythe to Amarillo, shown in
Figure 3, is 15 knots stronger than the aircraft wind, but the rawin
observations show that the forecast wind is probably nearer the correct
wind speed. It should be noted however, that the aircraft flew from a
slower moving wind field to a higher sveed wind field 2s the flight
progressed along the leg,

Figure L shows the close correlation between the forecast and
aircraft winds and the rawin wind field for the whole mission. The
whole flight plan had a two minute departure from the plarned elapsed
time with not over one minute departures on any leg. A wide turn was 25X1
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made at Portland and considered in evaluation of the flignt plan. On
the leg from Portland to Aberdeen, flight planned headings and indicated
airspeeds were flown and the aircraft was orly 43 miles Forth of .berceen
at ZTA.

Another wind checking flisht is shown in Figure 5. The leg from
Battle Mountain to Akron, Colorado, wes designed as a wind checking leg

and was flown over clouds for the whole distarce except for a short
distance at the beginning of the leg. The forecast wind and the aircraft
wind agree excellently with the rawin wind field resulting in only a

22 mile error on the flight line. The termination cf the leg was determin-
ed by radio compass ard it has been noted trat this radio compess instal-
lation consistently gives sta.ion passage aboul one minmte prior to

actual station nassage. This error might amount tc around seven miles,

Figure 6 shows a most interesting mission in which the aircraft
winds depart rather radically from both the forecast winds ard the rawin
wind field. C(n the leg from Stockton to Portland the aircraft winc
direction agrees with the rawin but the wind speed seems to be at least
15 knots too high in speed. The aircraflt observed wind from Bozeman to

Billings does not agree in direction or speed with the wind field, but
with the possible error of too high a speed, the confidence in thls
wind is high. G&Hxcellent heading notes were available for this sectzon
of the flight as well as geood tracker film which allowed accurate
recapping of the wind encountered on this leg. ixtrene turbulénce was
encountered in the region mnear Billings which further supports this
strong winc, The fact that another aircraft encountered winds estimated
to be near this one in speed, and also encountered such extreme tur-
bulence that it flamed out, further supports this aircraft wind. The
forecast wind for this mission was poor but it is very possible that
the strong wind between Dozeman and Billings is a result of a mountain
wave effect which causes undulation of the jet stream to higher altitudes
in a standing wave pattern, and will be an insoluble forecastirg probler
This problem is of the same magnitude as that of surface wind forecasting
downstream from a barrier under mountzin wave cenditicns, with a great
deal less data available upon wnich to base the fereca:t,

In Figure 7 the forecast winds agree well with the rawin wind fheld
but the aircraft winds are in very poor agreement. The leg frori Sacra-
mento to Palmdzle shows an average aircraft wind for the leg which is
roughly 180 degrees off in divection and 20 to 25 knots off in speed
from the general wind field. The leg from Albuquercue to Lawton shows
the aircraft wind to be about 70 degrees off in direction and about 15
knots off in speed compared to the rawin wind field. Confidence in these
aircraft winds is low. The effect of the generally low temrperatures
encountered this day is not known, but may have some bearing on the final
aircraft wind.

25X1

& |

e b

Approved For Release 2002/09/03 : CIA-RDP33-02415A000100140002-2



R Approved For Relegs¢ 2002/09/03 : CIA-RDP33-02415A000100140002-2
: PRSP TRl w e R ’

Geoba %

The forecast and aircraft winds for the mission shown in Figure 8
agree quite closely but do not agree with the rawin wind field with
respect to speed. In general they vary abcut 15 knots. The flight was
accomplished with acceptable flight deviations by using the forecast
winds.,

In Figure 9 the aircraft winds can be seen to agree well wilth the
rawin wind field although the aircraft winds are again about 10 knots
high in speed. The forecast winds did not produce a flight plan acceptable,
due to variation in direction; however, the wind field was such that these
rather samll deviations are cuite understandable. The flow was nearly
West to fast with a number of very small troughs moving through the
system, The time change forecast of the wind under these conditions is
very difficult.

Figure 1C shows disagreement between the aircraft winds and the
rawin wind field with the exception of the wind from Albuquercue to
Ararillo. This wind @ven appears to be at least 15 knots too strong.
The forecast winds agree much better with the wind field although there
is general tendency for more Westerly winds to be forecast than were
actually observed. The cyclonic indraft located just Southwest of
Barksdale is an unusual feature of this chart when comrared to the
others in this series, and just serves to emphasize the problems of
forecasting the wind at this altitude even when winds are light. This
is not a typical wind field feature for the latitudes around 45 Gegrees
North latitude in the wintertime,

There are several unexplained features about this flight which cast
doubt on the validity of the aircraft winds. There was a leak in the
Mach sensor section of the pitot static system which may have given
erroneous airspeed readings. The pilot also did not use pitot heat until
letdown even though there was a layer of clouds to penetrate climbing to
mission altitude., Both thgse facts and the obvious disagreement between
the aircraft winds and the wind field leads one to have very little
confidence in the aircraft winds for this mission,

CONCLUSICNS:

1. In general the winds observed by aircraft agree well with the
rawinsonde observed wind field.

2. There are instances where the wind field at 50 millibars and
70,000 feet looks much like the wind field at lower "jet stream" altitudes
and constitutes a definite operational hazard, both from the flight
planning aspect and from the aspect of severe turbulence. At any rate
we are not operating in a wind fiéld that is typiecally light and at
altitudes above the turbulence level.

25X1
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3. Wind forecast errors are significant in some cases but may not
be any greater in magnitude than instrumental errors.

4. The constantly changing altitude of the aircraft flight path may
have some bearing on the accuracy with which wincs can be forecast, since
this is not a constantly increasing flight profile as idealized, but
one where the aircraft ascends and descends without reference to a time
schedule,

5. There is some indication that turbulence may influence the
aircraft in such a way to give erroneous flight line results using the
normal instrumentation.

6. There seems to be systematic speed deviation of aircraft winds
of about plus 10 to 15 knots. This effect is the same order of magnitude
as the change in true airspeed which will occur with a 10 degree tem-
perature departure below any standard used.

7. Certain anomalies in this high level wind field have been
discovered by the wind flight technique which indicate that rnew thinking
is necessary if the unusual features of the field are to be forecast.
These features may be of such short duration that they may not be
reflected by the 12 hourly rawinsonde observatiors,

8. An error in wind forecast is allowable which would put the
aircraft within 50 miles of destination after flight over clouds cof one
thousand miles using dead reckoning alone. This recuires a changing
judgement of the a2llcwable error in direction and speed. The speed
error might be summed up by considering a direct head or tail wind of
20 knots to be the limiting error. .ith wind speeds in the 50 knot
range an error of more than 15 degrees direction will place the aircraft
outside a circle of 50 mile radius around the destination. For the
normal wintertime wind it appears that errors in the wind forecast of
20 knots in speed and 20 degrees in direction will be acceptable most
of the time,

9. Confidence in all aircraft winds is not high enough to allow
them to be used as the sole verification measure for forecast winds.
It is necessary to consider all tangible factors, such as available
rawinsonde winds, and as many intangible factors, such as instrumental
errors, as possible in each judgement of the forecast.

10. From extensive debriefing it has been determined that pilots
place top priority on an accurate turbulence forecast when extreme
turbulence is to be encountered. This is understandable wher aircraft
limitations are considered,

15
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SECTION VIIT

s

ABORT ARD IALFUNCTICHN RLPORT

1., This report is submitted as a resume of the Abort and
Malfunction activity experienced by this detachment since 15 Nov 1956.
During this period forty eight (48) Malfunctions and three (3) Air Abort
reports were submitted for Board action.

2. Areas of outstanding materiel weaknesses was noted during
this period and corrective action was taken in the form of closer
maintenance supervision, inspection, and submitting U.R's on the
basis of Board recommendations. U.R's were submitted on the fol-
lowing systems or units:

UNIT DEFECT
Elevator Trim Relay Contacts sticking
Cabin Heating Mag. Amplifier INOP
Air Conditioning Refrigerator Turbin Frogze
Fuel System . Air Pressure Regulator Erratic
Hydraulic "O" Rings Popped on Flap Drive lotor

3. Air Aborts during this period are vpresented in the following
breakdown:

UNIT D&FLCT CAUSE
Personal Equipment  Leaking Oxygen Unknown-Suspect face-

plate improperly seated
Personnel error

Power Plant No oil Pressure 0il Pressure Transmitter
Failure
Pressurization No Pressurization Cause Unknown-This was a

short-lived defect and
has no possible account-
ability since no defects
were present on ground
check and no repeats on
succeeding flights,

4L, In order to present a more detailed picture in regards to
malfunction activity, the following information is given:

25X1
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NO. OF S VATSRTEL  MATNT

SYSTEM MALFUNCTIONS FATIURE BERROR
Airframe 1 (1) Contacts of elev. trim relay X
sticking
Auto Pilot 9 (1) Auto Pilot precesses after X
turns
(2) Defective MA-1 compass X
(3) Rete switch needed with MA-1 X
(4) Rate switch needed with MA-1 X
(5) Intermittant operation of Auto X
Pilot
(6) Sensitivity of Mach centering X
and Mach Control
(7) Defective Trim Servo X
(8) Trim Servo Mal-adjusted X
(9) Mach amplifier and roll trim X
Mal-adjusted

Cooling and

Pressurization 3 (1) Refrigerator Turbine Froze
(2) Mag Amplifier INOP
(3) Refrigerator Turbine Froze

PP e

Fuel 1 (1) Air Press Regulator erratic X

Hydraulics 3 (1) Air in brake lines
(2) Hydraulic Press. tube leaking
(3) O-Ring popped on flap drive
motor and hydraulic hose on
hydraulic oump leaked

4 Pd P

Instrumentation 1 (1) Vertical speed indicator error - X
350-400 ft descert

Personal fiquip 2 (1) Loose neck seal X
(2) Broken "O" Ring on male dis- X
connect

Photographic I3 (1) Film jam in take up system
(2) Micro-switch failure
(3) Erratic tracking & film tear
(4) Oblique drive failed (B Camera)

bl o

Photographic 8 (1) Binding in flexible cables
Support (Drift (2) Freeze up of lubricants on parts
Sight) at high altitude

(3) Unit freezes up at altitude

P e

25X1
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NO. OF MATRIBL  MAIRT
SYSTEM MALFUNCTIONS DEFLECT ERHCR ERNOR

Out of bore sight

Improper routirg of cables
Optics dirty and oily

Optics dirty

Difficult to find detent lock

XN ~3 O\ ke
s lalia

b

Flame out = cause unknown
Three flame outs - Ingine Fuel
flow control erratic

Surge bleed valve Gov, INOP
Surge bleed valve Gov. INOP
Foreign matter in bleed valve X
control

Power Plant 5

N

> P

]

PN TN TN TN~ NN TN SN
N s s N Nvet? St o o Nt

w W

ARC~3L defective component
ARC=3/, defective component
ARC-3/l, defective component
ARC-3), defective component
ARC-3l defective component
ARC-3/ - Intercom gain turned X
to zero by unknown personnel

ARN=6 = Antennsa Lead meking X

. intermittant contact

(8) ARN-6 — Antenna connection left X
loose by Auto Pilot personnel

Radio 8

™~ NSNS NN
PR

=2

oo W oo -
S N N e AN

Sextant 3 (1) Sextant bubble too large
(2) Sextant bubble too large
(3) 0il seepage thru seals causing
bubble to disappear

P4 PP

TOTAL MALFUNCTIONS 48 TOTAL MATERIBL FAILURES - 37

TOTAL INATNTENANCE ERRORS - 11

25X1
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SECTION IX

CCNCLUSIONS

l. The most significant lessons learned by Detachment "C" in its
operations | pre:

a. Highly acceptable navigational accuracy can be obtained
by celestial means. (Appendix A)

b. Forecast winds at operational altitudes have proved to
be highly reliable. (Appendix B)

¢. Personnel equirment has generally been highly satisfactory.
Recurrent difficulties have been found with unsatisfactory flying boots,
causing many cases of cold feet, and face plate heat failures utilizing
the normal face heat system.

d. The operational superiority of the J57-F31 engine over the
J57-P37 engine.

e. The MK-3 drift sight hard contrel sight is far superior to
any previous rmodel, :

f. The high degree of reliability experierced with the "p-2"
configuration, ¥#*

g+ The marginal reliability of the "B" configuration, %

h. The performance of the U-2 is ideal for the assigned mission,

** UReport of Camera Reliability", 31 Jan 57 - Furnished Project Headouarters.

19 25X1
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SECTION X

RECCMMENDATIONS

1, Detachment "C" be equipped with all authorized U=2 aircraft
as soon as possible. ‘

2. If another detachment is formed, the units authorized mission
equipment should be available to the unit in sufficient time to permit
a shake down period and establishment of an acceptzble reliability
factor prior te deployment.

25X1
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REPORT ON
CAMERA RELIABILITY
(PHASE IV)
1 March 1957

This report should be considereﬁ as a follow-up of a previous
report dated 31 January 1957, which contained the camera activity of
this detachment for 1956,

Although the information and data contained herein stresses the
photo activity of this organization from 1 January te 1 Marech 1957,
certain data has been borrowed from the initial camera report. In
order that some comparisocn be provided, figures pertaining to previous
phases of operation are presented, Without referring to the previous
camera reliability report these phases of operation were established
as: Phase I, (Training Phase); Phase I1I, (USCM); and Phase I1I, (Post =
USCM). The time period of operations during Jammary and February 1957
has been established as Phase IV or pre-deployment phase.

During Phase IV, mention should be made that camera maintenance
was taxed with the extra problem of camera overhaul due to receiving
cameras during this period that needed above average maintenance
attention, Time and effort were required to bring these units to a
satisfactorily operating level, and in effect dampened the effort
in trying to reach that 100% effectiveness goal.

In the analytical breakdown the column headings used are pre-

sented with the following meanings

7 oy
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PHASE - Period of training invelved

NUMBER OF SORTIES ~ Flights made during each phase

TOTAL FLIGHT HOURS = Aireraft time flown during each phase

HOURS EQUIP. SCHED. - Time in hours that each configuration
is scheduled for cemera activity

HOURS EQUIP. OPER. ~ Time in hours that each unit accomplished
positive operation

HOURS PER CENT = Camera scheduled versus camera operation

TOTAL FOOTAGE SCHED. =~ Total footage of film scheduled during
phase of photo activity

TOTAL FOOTAGE TRANS. ~ Total footage transported during phase of
photo activity

FOOTAGE PER CENT - Footage scheduled versus footage transported

REMARKS © = Any related data

Although this report stresses phase IV performance, Phases I,
II, and III are also presented so that the reader can more readily

observe the progress in this organizations camera activity.

The analytical breakdown of the data presented is concentrated
on usage of these camera configurations - the T~l (Tracker), the "A-2"

(Three 24" cameras), and the "B" with dual magaszines,
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PROGRESSIVE COMPARATIVE ANALYSIS FOR THE T-1 (TRACKER)

NO. TOTAL  HOURS HOURS HOURS TOTAL TOTAL FOOTAGE
'OF FLIGHT BQUIP EQUIP  PER FOOTAGE  FOOTAGE PER
PHASE SORTIES HOURS  SCHED OPER CENT ~ SCHED TRANS CRVT
I 23 170335 155:24 113:42 73.26 15,540 11,370 2%
II 7 54140 52200 L1:45  80.3% 5,200 4,175 80.3%
III 31 179:19 154355 126:27 8% 15,487 12,633 82%
v 57 345843 294322 247:11 848 28,447 26,867 91%
TOTAL
ACCOMP 118 750217  656:41 529105  80.5% 64,674 55,045 85%
PROGRESSIVE COMPARATIVE ANALYSIS FOR THE A-2%
NO. TOTAL  HOURS HOURS HOURS TOTAL TOTAL FOOTAGE
oF FLIGHT BQUIP BEQUIP PER FOOTAGE FOOTAGE PER
PHASE SORTIES HOURS ~ SCHED QPER CENT  SCHED TRANS CENT
I 3 24232 40333 36:00 88,88 14,598 12,960 88.8%
11 5 39115  60:09  50:19 83.6% 21,666 18,121 83.6%
111 2 14:25  27:00 24130 90.74% 9,720 9,720 100%
v 6 47:32  85:00  81:53 96% 30,600 29,478 96%
TOTAL
ACCOMP 16 125:44  212:42  192:42 90,58 76,584 70,279 9%
#In the above analysis of the A-2, the unit is considered as
three individual cameras and the figures in equipment hours and foote
age represent a total composite petential, An example would be an 8
hour mission with the camera activity scheduled for 5 hours and 1800
feet of film on each camera - the R-6, V-7, and 1~8., During this five
hours of camera operation, three units are exposed to the risk of en-
countering a malfunction, and to fly a perfect mission all three pieces
of equipment must operate perfectly. However, if one camera should
completely fail the mission should not be considered of negative valus,
25X1 '
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because two other cameras are obtaining photo and intelligence data.
Therefore, in the above example, the total composite potential for
the A-2 would be 15 hours and 5,400 feet of film, The performance
of the configuration is then compared against these figures to arrive

at a more realistic percentage on camera reliability.

PROGRESSIVE COMPARATIVE ANALYSIS FOR THE MBHek

¥O. TOTAL  HOURS HOURS  HOURS  TOTAL TOTAL FOOTAGE
OF FLIGHT BQUIP EQUIP PR FOOTAGE  POOTAGE  PER

PHASE SORTIES HOURS ~SCHED OPER_ CENT_ SCHED TRANS CENT
I Y 23253 23132 1:23 05.86 32,000 h,366 13.6%
I 2 15:25  11:51 0118 02,56 16,000 400 02.5%
11 17 100:12 63127 40354 6L.5E 85,548 56,490 646
Iv 10 76245 47:17 16:50 35,5% 76,350 45,066 59%
TOTAL

ACCOMP 33 216315  146:07  59:25 40.58 209,898 106,322 51%

*Composite potential for the "B" configuration is given the
columns under footage scheduled and footage transported so that a
fair evaluation can be made with regards to the dual magazine set-up

for this camera.

The following figures are presented as a summary of photo act-
ivity of Detachment "C" involving all phases and configurations from
1 October 1956 to 1 March 1957. This should indicate to some degree
the capability of Equipment and Personnel.
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CON NO. TOTAL HOURS  HOURS  HOURS  TOTAL TOT AL FOOTAGE
FIGU  OF FLIGHT BQUIP BQUIP  PER FOOTAGE  FOOTAGE PER
RATION SORTIES HOURS ~ SCHED  OPER CENT SCHED TRANS CENT
T-1 118 750:17 656341 529:05 80:58 64,674 55,045 85%
A~ I 19:11  49:10  49:10  100% 6,301 6,301 100%
A-2 16 125:44  212:42  192:42 90,58 76,584 70,279 924

B 33 216:15 146:07  59:25 40.5% 209,898 106,322 514
Dual Vert_12 66:21 _ 70:00 _66:27 95%  __24,896 23,626 95%
TOTAL

DETACHMENT

ACCOMPLISHMENTS 06t 03¢ 1134340 896:49 79% 382,353 261,573 68.5%

25X1 e

4B

#*¥A total of these colums would be unrealistic since most
every sortie involved the tracker camera plus one other camera con-
figuration, The total flight hours and sorties for the detachments
photo missions would approximate those figures found opposite the
T-1 configuration - 118 and 750:17.

Attention is invited to Phase IV for the T-1l Tracker, It will
be noted that numerous hours were scheduled and flown and yet the
percentage figures showed an increase over the previous phases, This
helps to substantiate the conclusions drawn during the previous
camera reliability report - that maintenance "knowhow" improves with

age.
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ANALYSIS OF
EQUIPMCNT PERFORMANCE
Period Covered_Japusry & February 1957 (Top Secret “hen Filled In) Type or Configuration T-l1
Pre~Deployment Phase

.OF TOTAL | GROUND | AIR NO,OF | NO,OF |2 SCUED FII¥ TRANSPORT (CAMERAS ONLY)

RTILS | FLIGHT | ABORTS { ABORTS | HOURS | HOURS | VERSUS TOTAL TOTAL PER CLNT i )
FLON HOURS | DUE TO | DUk TO | SCHED | ki OFR | OPLR FOOTAGE | FOOTAGE FOOTAGE cAMERA | REMARKS

EQP MAL | EGP MAL | FOR EQP : SCHEDULED | TRANSPORTED | SCHED VERSUS | TYPE ‘
7 _ TRANSPORTED
57 |345:43 () 0 294:22 | 247:11 8L% 28, k47 26,867 91% T-1

v e
e E)
o 5
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Period Covered Janmuary & February 1957

ARALYSI

S OF

EQUIPMCNT PERFORMAMCE

(Top Secret When Filled In) Type or Configuration A=2
Pre-Deployment Phase
0.0F TOTAL | GROUND | AIR NO,OF | NO,OF | % SCHED FI1M TRANSPORT (CAFERAS ONLY)
SORTILS | FLIGHT | ABORTS | ABORTS | HOURS | HOURS | VERSUS TOTAL TOTAL PER CLNT - )
FLO“N HOURS | DUE TO | DUL TO | SCHED | EGP OPR | OPER FOOTAGE | FOOTAGE FOOTAGE CAMFRA | REMARKS
EQP MAL | EQP AL | FOR EQP SCHEDULED | TRANSPORTED | SCHED VERSUS | TYPE :
TRANSPORTLD
0 0 30100 | 28:47 96% 10, 800 10,364 96%
‘ [ 47:32 0 0 30:00 | 30:00 100% | 10,800 10, 800 100%
0 0 25:00 | 23:06 92.4%] 9000 831 92,4%
TOTAL COMPOSITE POTENTIAL ~ EQYIPMENT HOPRS & FIIM FPOTAGE
6 47:32 0 0 85:00 | 81:53 96% 30,600 29,478 96%
25X1
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ANALYSIS

OF

EQUIPMCNT PERFORMARCE

Period Covered January & February 1957 (Top Secret vhen Filled In) Type or Configuration B
Pre-Deployment Phase
NG, OF TOTAL | GROUND | AIR NO.OF | NO.OF | % SCUED “FI1M TRANSPORT (CAMERAS ONLY)
SORTILS | FLIGHT | ABORTS | ABORTS | HOURS | HOURS | VERSUS TOTAL TOTAL PER CLNT . A
FLOWN HOURS | DUE TO | DUx TO |SCHED | EGP OPR | OPLR FOOTAGE | FOOTAGE FOOTAGE CAMFRA | REFVARKS
EGP MAL | EQP VAL { FOR EQP : SCHEDULED | TRANSPORTED | SCHED VERSUS | TYPE
TRANSPORTLD
8,1 22 R
10 T6:45 0 0 L7517 | 16:50 35.5% 38,173 2533 59% (5R)
38,175 22,533 59% (9L)
TOTAL cofmrosxm bOTENTIAL |~ EQUIPMENT HOURS & FJIM FOOTAGE .
’ Footage
10 76345 0 0 L7:17 | 16:50 35.58 | 76350 145,066 59% B Included
. 9R & 9L
Potential
25X1
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